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©s leese drug p

@ A susteinod-release drug preparation comprises » water-soluble drug, » tipidic .substance and an oil asits

essontisl 83833. The drug leve! in the blood is sustiined a! & prefeisble concentration for & _go period of
timé.

. and an oil as and is suitable for ors!
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Sustained-Release Drug v.ovni._oa.

BACKGROUND OF THE INVENTION

1) Field of the tnvention:

Thig invention relates to & drug proparation which comprisss a waler-soluble drug. a Epidic substance
When the drug preparation of this
Invention s administered orally, the velocity of a_-uo.s:o out the drug In the body is controfled as desited
30 that the drug fevel in the blood is for a long period of time. The
drug pr of this i ion is f Sog-u-u:!:-o!ao-. product,

2) Description of the v;o. At

As means for controfling the duration _.a.o of a drug adrninistersd orally for therapeutic purposes, .
various methods. have atveady been prop 4 4 @) to disp 8 drup in 3 base

,..:%5!!!89-.59193!3!232395.&3..‘&5!5.039 {ii) to enclose »
965-3«5.8.9..1:35EBS&:B::.RBES-%:‘ESS?...!:&B )

gaasigaiiznsssgag!?g R&:E.On_g.-gs-
high-motec $0 that upon the high b is golled
d and rel: :o:....o viscous layer of the thus-gelied high-

ib U the present conducted a coE.& tost
on 9. &ns.:eg of eftective drug. As & resull, the u..-o:. inventors felt the desire tor the provision of- a
tachnique which allows to controf the 5.81 of dissolution of a drug as desired by a simple 3-99_

SUMMARY OF THE INVENTION

Based on the naoco..:o:_.o:& linding, the present inveniors have carried out an extensive .:<o-__o-
tion,

As 2 result of the sbove 5<3._o~_5: it -su been lound that the <¢_on=< of dissolution of a drug can be
controlled by using an oil and a lipidic substance in combination,

In one aspect of this invention, there 1$ thus provi a d-toleass n-cc prepa
as essential components a water-sohuble drug. a lipidic substance and an oil. .

The eloase drug p is free of the alorementioned problems of the prior 5 namely,
has solved the difficulties in the conventionat sustained-release maans.

BRIEF DESCRIPTION OF THE °n><<_zom

The above and other objects, faaturas and advantages of this wilt b from the
[ 9 iption of (he ion and the d ctaims. taken in conjunclion with the
drawings, in which: . . . .
FIGURES 1 - § diag ically and ly i the vetocities of di ion of drugs from
their drug preparations of this i ion in comparison with those of the same drugs irom comesponding

panying

' controls:

DETAILED DESCRIPTION Om. THE INVENTION AND PREFERRED EMBODIMENTS

The oral drug in the novel drug !ou!-..oa of _:_u .=<o==a... is - water 8.5.. drug. As its Ihustrative
ples, may be i
#nd theophylkine, and the like.




BACKGROUND OF THE INVENTION -

————=

1) Field of the invention:

_.z._..i.asa.._..s.qao!.v...._n.:.#..s;!s..:.isg..sé..n%nu..s_... )
. . sndenoll s and (s suitable for orst sdm! When the drug preparstion of this

invention Is administered orafly, ?Sgan_.ssgggsigzglﬁi
20 thai the drug leve! in the blood is d ot a .o:.n:ooo..ong__at The
drug of this | is therefore usetul as a ph uth

89-8..331??8-)3

Rin:.ﬂgeaasosagx::a.a.ss orally for thy purp
various methods have aresdy been prop ple, (i) to 8 drug in & base
insotuble In water such as fat or wax c< either n.uB?_:o o :8_56 the drug in the base, (i) to enclose o
drug in 8 physiologically-inert plastic base so that upcn its sdministration, the plastic base remsing
§Bo8.359.§<§..§=§:&§!039=29¢§< and (i) to disperse 8 drug in &
hydrophilic high 80 that upon the high- is gefled

tved and od from (he viscous layer of the thus-gelied high-

ques, the present & ch ] iled test
S:&-B.S.os!oaonzig)-82._9.:3.5;:9-3:9-03_3.29.33&:8&-
.8?333-.538833.?3803392582-3683233-&3‘253

SUMMARY OF THE INVENTION

Based on the abov ! »=.&.3Ans esont i -_-«on,u:_oac.:!.ox.o:o.‘siao-..

tion,
3-.35190-33331653 agv‘:gss?i.on_zgn_-o:aginnsgg
controfled by uting an oi! and a lipidic substance in combinstion.
n ane aspect of this Invention, thers is thus provided a loase drug p
83 essential components » water-soluble drug, n__u_n.n substance and an oil.

The d-release drug preparation is _30 of the aforementioned problems of the prior 5. :50?‘

has sotved the difficulties in the lease means.

BRIEF DESCRIPTION OF THE DRAWINGS

d.og!co...!ou_on. end ady of this i ion will b - .319-

o

I of the i ion snd the dad claims, taken in conf with the

. drawings, In which: e

. FIGURES 1-- 8 diag; ically and ty illustrate the velocities o. dissofution of g trom
"thelr drug p of this i ion in 1.:.:3.238-50&39:2:3.389&_3
controls. R

?ggsiiggiizugr-égtg 33_552:3
may bo P

20 theophytine, and the Eke. -

15 mannitol, .-.n silicic acid. calci shetlac. p
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.~ ¢

A y lipidic itable for the K of the drug preparation of Mis & .
may be mentioned sliphstic higher. .-=< acids such as stearic ackd, myristic acld end palmitic scid. and -
atiphatic higher alcohols such a9 lauryl -_na:o. myristyl -_neao. and steary! asicoho!. in sddition, esters of

. higher tatty acids such as the and of giycerin ang hy castor

01, waxes such as bees wax, camaubda wax, ..83 wax and whale wax, and :ioggu ucn: 89 paaffin,

nicrocry stalline wax and ce and y the ostors of Iatty acids. They may be used .

sither singly or in combination.
Niustrative of the oil usable in the present invention may include soybean oil, cotton seed oil, sesame

‘oll, peanut oil, olive o, " oil, octy y mignol, glycerin monocaprylate, siicone o,

oic. They may be used either singly or in noa_a.:s._o: :
n sddition to the above- three P the drug preparation of this invention

may siso contain, in guitable amount or amounts, one o more desired S_Sl._u such 33 those to be '

dascribed below.
Lactose, crystsltine ceflulose (“Awicel for Orug and nooa »evans:!. trade ..-3-. comn 529

y! PY Yy ypropy

sodium carboxy yicetl Y ylcolh 1<c6-

is j by mixing the ab ata

suitadle ralio and then lorming the resuliant mixture into a p form suitable for orat stion
such as ¢ powder granute or ! d tablets,

As will be u..o«a. ly by i .3:_.. the velocity of Q.S_S.oa ol the

i, the drug trom the drug preparation of .?u invention can be

" controlied 3o that its dissotution tasts for many hours.

...:on:.a‘ .Rs.u. .!._ , ao;. 32..:.2.3 33-.0._9«36
m.isn_nn . -

Exampie 1:

By using ao:_vo:-an of Table 1 in their -Suon_zo amounts u..n!. in the same table, thiee kinds of
drug preparations (1), (2) and (3) were in the ! ing manner. -

In accordance with sach of the 83.5-._3- of the drug preparations .: (2) and (3) shown in Table 1,
bunazosin hydrochiorids, “S-370° (rade name. the sucrose ester ! a fatty acid) and “Ethocet-10* {trade
name) were mixed for 3 minutes in @ 20-¢ super mixer. Then, othanol was added solely or both
octyidodecyi glyceride and ethanol were added in combination. The resultant mixture was knoaded for J
minutes. The thus-prepared three kinds of ware in acy
equipped with a screen whose openings had s dizmeter of 0.5 mm. >..! drying them in a tray 3! §o<
wore separaiely sifted (o 16 - 60 mesh 0 as to provide the drug preparations (1), (2) and (3).

.—.mgo 1

o—.:a. preparation
Component mixed

Bunazosin hydrochloride

Sucrose ester of T.n: acid
(S=370)

Ethocel~-10 (adjuvant)
.o«vino—f.. lose)

Octyldodecyl glyceride

Total -
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Example 2: . ’ ' . ) N Example 4:

m< eaadssuoa!.uo:.u.o»! ...o: 38033 -33.::3!::.3-!:. .-u_o.?o_._auaaao . Amo__oi:osoq ¢ drg p on (8) of & osition shown in Table *
prepasations (4) and (5) wero separ 9 the of Exampie 1 except that the © . 4waslomulated. : '

mixing and kneading operations in the .cda. mixer and the o.!.:_-._:o operation were each carried outin 8’ '

stale hestad st 60 - 70°C.

In the -godnua..e& manner, .:o u.oous..o:u {4).8nd (5) wars obtained in granular forms. B X B ) : Table 4

arvpo 2 o : - : o ~._Drug preparation
. L " Component mixed -

Drug_preparation A : . : Theophylline
‘Component mixed

Lovely wax (hardened castor oil)

Bunazosln =<nwon:pon;m

Polyvinyl pyrrolidone (K-30).
Stearlic acld

Octyldodecyl glyceride
Sesame ofl .

Total

Total

. - . : ’ . » m—eso.oun
mul:u.oun ., . . ,

. , _. . .. :...3.‘ ; 19) of & composition shown in Table
Following the dure of Example 2. a g ions (6) and (7) of compositions shown . S was formulated. ' . ’

.nnoonegz ... Table 3 were formulsted.

‘Table $

!n preparation

— - ) . %" | component mixed
Drug preparation . K .
Component mixed . : :

Table 3

Chlorphenylamine maleate

Theophylline m:wnouo ester of fatty .nnpn...muuqo.

‘Stearic Boaomu<onn»mo Ethocel-10

mppnnoao.o»ﬁ,

Migriol

Total

" Total
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Example 6: ) ) .
Following the procedure of Example 2, a granular drug p {10) of & composition shown i«
Table 6 was lormuisted. . :
Table 6.
. Drug preparation - ' (10)-
Component mixe (g9}
Phenylpropanolamine : 30
Stearyl alcohol N , ' . 5%
| Polyvinyl pyrrolidone (K-30) 4 H
Peanut oll - ) : 3 10
Total . 100 -
™e d of disso of the orugs om the corresponding granuler drug
prepwrations (1) - (9) were obssrved in the foflowing manner in accordance with the puddie method. From
the ctive drug 100-mg p were indk as Using the second
solution of the Jagan Ph a8 a8 dissohving 892.9.5:!318!&...@8!.
dissoltion. Thelr O wore dh by paring theii u.v. (\ ® 245 nm) absorption data
153!&3&7&39:3.129:!03:‘ pared fiom u.v. ab dats obtsined by 9
their g drug of p known . for ple, a hy
ride sohsti jution) p in adv The velocities of dissolution from the .

gg.f%é.ygrssgusgﬂs.;ig.

in the sbove-descrided manner, are shown in FIGURES 1 - §.
zlscz.xocrm._.ogl.xigSet.,l-.ﬁ.naoaic.soao.-r?gﬂo_-s.&!i

the drugs from the 2D g drug wep. of this & into the second solution prescribed in

the Japan Pharmacoposis siong with the 0 data of the ies of the control drug prepara-

.co.a:_.3!&3.!89&9.3;3-.5.:3-2%&329.98..9.38!3:3.833. .

axis of aby while the p dissohuth ..n.o:&!i-.ﬂ.o?i-iiss.s..s?ggn.
the drug preparstion (1) is a control ‘as apparent from Table 1 of Example 1 and did not contain the oll

p {octy ¥t oly ) among the three in the p .
As readlly envisaged from FIGURE 1, the p di hed sub y 100% upon an
288..__5-838:55-55.09:8&Soa.o-usg_:cso-uogc.ogo:slg
() the st dissolution of the drug n (2) finally 100% after

9..38o.»o.sﬁ.o::o3-9:333.5..5:‘333?98!3!&83.5.383

' dissohstion was sUN as Kile &9 sbout 50% even after the tanse of 20 hours of the measurement time.

!gco...__.slﬂsi8339!9.&:6!3!&3-5!&3.:-5&:!!:;5
0.0., different inctinations) due to the difference in composition in spite of the use of the same components.
As suggested by the curves, it is possible 1o control the velocity of dissolution of a drug s desired by
changing the mixing ratio sultably. . }

FIQURE 2 Mustrates a dissostion curve of the drug preparation (4) in which steric ecid Is incorporated

l-8.-lennbs!o-r_:.!ka.i:o?a_ggggo.-l&tg!.,
the present jon. Comparing the dissohsth 5&?95‘3&.:33159!19.96.

p (5) which alt the three 1 of this im L itis d that
the control of the veloclty of di of the drug (b hydn ) was I, in

.9.323!-5:3«1_389-&%:8&-3-,2%5a.o.e..-_.!.aﬂso,.aao.a#r- -

FIGURE 3 depicts the velocities of dissolution of the drug, l.e., theophyfine contained in the drug
preparstions (3) and (4) In Example 3. From the dissolution curves, i is
fytk tion and undk ding as those set .§§1§3-§830cnm~.

to have exactly the same

e 2 The sloase drug prep: a
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FIGURES 4 and § show the velocity of & of the drug br on (8) in € 4 nd that of

lution curves of these drug preparahons ndicate the

the drug pr ) in Ex $. The o

preparations (2), (3). {5) and (7).
3 sef forth herein. Lo

Clatms

1A i eloase drug p ng as

a :-mo..-ozu_. drug. a
fipidic substance and an oil. .

least one of the drup selected from the group prising
3. The i sloass drug p

) rﬂ.ﬂti:‘gg:gslﬁgngﬁiao-g:nzo.t-..-a«-o&uglso!,o

. and hydrocarbons such as paraftin, microcr ine wax and and the

acid. myristic acld and patmitic acid. and ali higher such as lauryl alcohol, myristyt akcoho!
and stearyl sicohol: esters of higher fatty acids such as-the dl and tri of
glycerin and hydrogenated castor oil, waxes such as bees wax, carnaubs wax, Japan wax and whate wax,
' esters of fatly acids.
4. The d-release drug as claimed in Claim 1, the oil is at least one of the
2_8.8.83:309963333<7!1_.8=3-3n z_..o-ao%.vo.&.,:.o__.ofoo_..

safiower oil, ¥ glyceride, migriol. gty yiate. and silicone cil. )
S. The i lease drug p ion as clai d in Ctaim 1, in the p ion 19 in the form  *
of a lablet or granules.

Claims for the foflowing contracting states: Austria, Spain and Greece

t. Process for preparing & loass drug pr prising mixing as ial compo. -

nonts & wator-soluble drug, a fipidic substance and an oil.

2. Process as clsimed in Claim 1, wheremn the water-sofuble ' ;s at least one of the drugs s-iected

from the group prising b . hydr . D . Y measte -:A. :

theophyiline.

3. Process as claimed in Clam 1. wherem the hpwtic substance 18- at leest one of the substances .
selocted lrom the group comprising aliphatic tigher fatty .acids such as steanc acid, myristic acid and
patmitic acid, snd aliphatic higher alcohols such as tauryt alcohot, mynstyl atcohol and stearyl sicohol: -

esters of higher fatty acids such as the sioarate; dis and of gt in and hydrog
nated castor oif, waxes such as boes wax, camaubs wax, Japan wax and whale wax, and hydrocarbons
such as paraffin, microcry wax and ine; and the osiors of fatty acids.

4. Process as clsimed in Claim 1, whetein the oil r,-..o-se..oo._.ta_:oii:g?oo.g

comprising soybean_ o), cotton.seed oil, sesame oil, pasnut oil. otive oil. saffiower 2_.. octyldodecyl -

oly . migriol, gty " ylate, and sikcone oil. .
$. Process as ctai in Claim 1, wh the pe ion is additionafly mada into the form of a tablet
or granules. . .

of good crs3oh control practcaily srndar to the dissotution curvas of the above drug

Having now tully dascnbed the 53.:,..8. 1 wll be apparent 1o ano of orcdinary swll s the an that many
‘changes and modifications can be mads thereto without doparting lrom the spxrd or scope of the invention .

laimed in Clam 1, wherein the water-soluble drug is al

23 ctaimod in Chaim 1. wherein the lipidic substance is a1
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